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(50 Finder. 



© A finder has display means for displaying an image, and a finder optical system for observing the imaqe 
therethrough. The spacing between the display means and the whole of the finder optical system is relafivelv 
varied to thereby effect the adjustment of the field of view, 

FIG.1A 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 This invention relates to a finder for a video camera or the like, and particularly to a visual axis 
detecting finder for detecting a photographer's visual axis during operation of a canaera. 

Reiated Background Art ' 

w Cameras in which a focus position intended by a photographer is decided by detecting the photogra- 
pher's visual axis have been put on sale. 

A visual axis detecting apparatus is disclosed, for example. Japanese Laid-Open Patent Application No. 
61-172.552. According to this publication, the center of pupit of a photographer's eye and the corneal 
reflected image {so-called Parkinje's image) of a light source for illuminating the eye are detected, and the 
75 direction lo which the eye is directed is calculated from the relative relation between the Parkinje's image 
and the center of the pupil to thereby decide the direction of the visual axis. 

Also, a finder in which visual axis detection and adjustment of the field of view of the finder are 
combined together is proposed, for example, in Japanese Laid-Open Patent Application No. 5-188.430. 

This publication proposes a technique of moving some of lenses constituting an eyepiece so as not to 
20 affect visual atxis detection in order to prevent any reduction in the accuracy of visual axis detection in 
effecting diopter adjustment. 

However, moving a part of the eyepiece in effecting diopter adjustment results in a variation of the size 
of the field of view and thus, an object in the field of view moves. Accordingly, when looking at a certain 
object, the visual axis deviates and it is necessary to detect the visual axis again. K a person's visual axis 
25 smoothly follows the object, it will be possible to detect the visual axis without so great a problem, but 
actually the visual axis may do a flickering fluctuation or may sometimes look at a quite different area. 
Particularly, in a finder of a high field magnification like an electronic viewfinder (EVP) in a video camera or 
the like, if a part of the eyepiece of the finder is moved, the variation in the field magnification will become 
great and the fluctuation of the visual axis will become great. Accordingly, in adjusting diopter, being a 
30 finder which suffers little from a variation in the field magnification and in which the position of the object 
does not change is convenient for effecting visual axis detection. 

SUMMARY OF THE INVENTION 

35 In view of such a problem, it is a first object of the present invention to provide a finder device which 
suffers little from a variation in field magnification in effecting diopter adjustment. It is a second object of the 
present invention to provide a finder device which can reduce the fluctuation of visual axis and effect visual 
axis detection more accurately. 

The feature of the present invention resides in having display means for displaying an image and a 

40 finder optical system for observing the image therethrough, and relatively varying the spacing between the 
display means and the whole of the finder optical system to thereby effect diopter adjustment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 Figs. 1 A and IB are cross-sectional views of a finder according to a first embodiment of the present 
invention. 

Fig. 2 is a cross-sectional view of a finder according to a second embodiment of the present invention. 
Fig. 3 is a cross-sectional view of the finder according to the second embodiment of the present 
invention. 

50 Fig. 4 illustrates an observation aiding member in the embodiments of the present invention. 
Fig. 5 shows an image display member. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

55 Figs. lA and 1B are cross-sectional views of a finder device according to an embodiment of the present 
invention. The reference numeral 1 designates an image display element comprising a liquid crystal panel, 
a CRT or the like, the reference numerals 2 and 3 denote finder lenses for obsen/ing an image 
therethrough, and the reference numeral 4 designates an infrared light source such as a light emitting diode 
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wh>ch em.ls infrared lighl of a wavelength longer than 680 mm. The reference numeral 5 denotes a dichroic 
mirror which reflects infrared light from an eye and transmits visible light therethrough. The reference 
numeral 6 designates an imaging lens for taking the image of the eye. anu the reference numeral 7 denotes 
an .mage pickup element such as a CCD for converting the image of the eye into an electrical signal A 
conventional crcuit not shown, detects the visual axis of the eye on the basis of the output of the image 

.TZ ! I' ^' "'^ ^' ^' ^ <=°"5«"^«"9 the imaging lens, the infrared light 

source 4 the dtchroic mirror 5 and the image pickup element 6 are fixed to a finder housing, and the image 
display element 1 is made movable relative to the finder housing. An obsen,er may look into the finder and 

diopter adSent '"^ '""^^^ ^'^""^"^ ' ^" ^"^^ ^^'^"^ '° "^^'^^^ 

By doing this the magnification of the finder is not varied and an object the observer is looking at does 
not move. Accordingly, there is no fluctuation of the visual axis and focus detection for a desired area can 
be accomplished stably. Also, if as shown in Fig. IB. the image display element is designed to be able to 
be brought close o the finder lens side beyond the ordinary diopter adjustment range, it will be possible to 
create an observation state at a position in which the eye is kept apart from the finder 

Relemng to Fig. 4 which shows the outer portion of the finder, the reference numeral 100 designates a 
inder housing and the reference numeral 101 denotes an observation aiding member such as an eye cap 
for aiding observation. The letter P indicates the eye side principal plane position of the whole finder lens 
Z J^n nfZT!^ aiding member is set such that the eye (pupil) is placed near the eye side focus 
^sjion of the finder lens (whose focal length is I). This is for the finder beam of light to maintain its 
telecentricty and makes the fluctuation of the observer's angle of field by diopter adjustment small 
pp ,TLTro^ modification of the previous embodiment in which a finder lens Is constituted by tenses 
22 23. 24 and 25. and the lenses 24 and 25 are made into a cemented lens consisting of a concave lens 
and a convex tens so as to correct chromatic difference of magnification 

In the above-described embodiments, to correct distortion aberration, it is effective to use an aspherical 
tens as any of he tenses 2 and 3 of the finder lens or any of the tenses 22. 23. 24 and 25 and fs 
particularly effective to use an aspherical lens as the lens 2 or one (or both) of the lenses 22 and 23 

Referring now to Fig, 3 which is a cross-sectional view showing a further embodiment of the present 
■nvenlion. the reference numeral 1 designates an image display element fixed to a finder housing The 
reference numeral 8 denotes a finder unit housing collectively holding finder tenses 2. 3. a light source 4 a 
dichroic mirror 5. an imaging tens 6 and an image pickup element 7 and movable relative to the finder 
housing. An observation aiding member (not shown) is fixed to the movable finder unit housing 8 so that the 

Xr^-mr? T TJ"'" ' "^^ '^"^^ — ^ diopter adjustment, wherebi n 

effect similar to that of the previous embodiment can be provided 

Now. if the enlargement magnification of the image by the finder lens system is greater, the eye moves 
more greatly, and this is convenient for improving the detection accuracy of visual axis. To accompHsh Thfs 
the focal length of the finder lens system may be shortened so as to satisfy the following relation: 

H/f > 0.37, 



where H is the size of image forming means in a horizontal direction (Fig. 5) and f is the focal tength of the 

I J T',r r "^^"^ ^•^-'-'"9 '-9'^. 't is desirable ,0 

use a plurality of tenses and dispose a dichroic mirror in the spacing provided between the tenses 

riurnencal value examples of the present invention will now be shown. In the numerical value examples 

below. R, represents the radius of curvature of the ith lens surlace as counted from the surtace ^the 

r™ T ; '"^'""T '""'""'^ ^P^^^ °' '"^ '^"^ Object Side, and Ni ^d ' 

represent the refractive index and Abbe number, respectively, of the glass of the ith tens from the objec 
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Numerical Value Example 1 
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Numerical Value Example 2 



25 



30 





r 


d 


Nd 


Vd 


1 


oo 


3,62 


1.51633 


64.2 


2 


oo 


7.24 


1 




3 


oo 


3.2 


1.49171 


57.4 


4 


-23.633 


0.2 


1 




5 


187.5 


3.3 


1.49171 


57.4 


6 


-25.029 


12.12 


. 1 




7 


oo 


1.3 


1 .84666 


23.8 


8 


- 47.15 


3.9 


1 .62299 


58.2 


9 


25.44 









40 



focal length t 


21 


H 


8.8 


H/f 


0.42 



By the present invention, accurate detection of visual axis becomes always possible even when 
observers of different diopters observe. 

As described above, the finder of the present invention is particularly suitable as the finder of a video 
45 camera or the like which is considered to be used by various persons, and it becomes possible to improve 
greatly the operation during the photographing by a photographer by the use of visual axis detection: 

A finder has display means for displaying an image, and a finder optica! system for observing the 
image therethrough. The spacing between the display means and the whole of the finder optical system is 
relatively varied to thereby effect the adjustment of the field of view. 

50 

Clainns 

1. A finder device including: 

display means for displaying an image; and 
55 a finder optical system for observing said image therethrough; 

wherein a spacing between said display means and the whole of said finder optical system is 
varied to thereby effect diopter adjustment. 
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2. A finder device according to Claim 1. wherein said finder optical system has a plurality of lenses and a 
reflectmg member disposed between said lenses for reflecting light from an eye. and a sensor for 
receiving the light reflected from said reflecting member. 

5 a A finder device according to Claim 1 . satisfying the following condition: 
H/f > 0.27, 

where H is the length of said display means in a horizontal direction, and f is the focal length of said 
10 finder optical system. ^ 

4. A finder device according to Claim 2, satisfying the following condition: 
H/f > 0-27, 



75 



Where H is the length of said display means in a horizontal direction, and f is the focal length of said 
finder optical system ^ 
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FIG.1A 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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